Transfer of band 3, the erythrocyte anion transporter, between phospholipid vesicles and cells.
Band 3, the anion transport protein of human erythrocyte membranes, can be transferred from cells to liposomes and from liposomes back to cell membranes, retaining function and native orientation. After incubation with cells, sonicated phosphatidylcholine vesicles bind a transmembrane protein that comigrates with band 3 on sodium dodecyl sulfate-polyacrylamide gels. Like native red cell band 3, the vesicle-bound protein is cleaved by chymotrypsin into 65- and 30-kdalton fragments and is not cleaved by trypsin. The protein can be cross-linked by copper-phenanthroline oxidation either before or after transfer to vesicles; in either case, the vesicle fractions contain high molecular weight material that is dissociated into 95-kdalton species by mercaptoethanol. Band 3-vesicle complexes contain no detectable cell lipid and are specifically permeable to anions. Greater than 99% of their anion uptake can be blocked by the band 3 inhibitor 4,4'-diisothiocyano-2,2'-stilbenedisulfonic acid (DIDS). Red cells whose band 3 function has been blocked irreversibly by DIDS or eosin maleimide regain part of their anion permeability upon incubation with band 3-vesicle complexes. Under the conditions employed, an average of one copy of functional band 3 is delivered to half of the cells, increasing by 2.3-fold the number of cells containing functional anion transporters. Incubation of pure lipid vesicles or red cell membrane buds with either normal red cells or eosin maleimide inhibited cells has no detectable effect on the cells' anion permeability.